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概 要
We analyze the spontaneous chiral symmetry breaking by solving non-perturbative renor-
malization group equations (NPRGEs) of the Wilsonian eective potential and the mass
function, which is the rst derivative of the Wilsonian eective potential for the bilin-
ear fermion operators. The partial dierential equation (PDE) for the Wilsonian eective
potential is the Hamilton-Jacobi type equation, and that of the mass function is the con-
servation law type equation. These NPRGEs are nonlinear PDEs.
In case that the spontaneous chiral symmetry breaking occurs, these nonlinear PDEs
encounter some non-analytic singularities at the nite scale even though the initial functions
are continuous and smooth. Such singular evolutions are unacceptable as classical solutions
of the PDEs, but it is known that we can treat such solutions as the weak solutions of the
PDEs.
Taking the nite density Nambu-Jona-Lasinio (NJL) model, we construct the two types
of weak solutions. One is the distributional solution, which is the weak solution for the
conservation law type equation of the mass function. The other is the viscosity solution,
which is the weak solution for the Hamilton-Jacobi type equation of the Wilsonian eective
potential. The equivalence between the distributional solution and the viscosity solution for
NJL model is numerically shown. These weak solutions successfully predict the physically
correct vacuum, chiral condensates, dynamical mass, through its auto- convexifying power
for the eective potential. Thus it works perfectly even for the rst order phase transition




用して、そのポテンシャル項に対応するWilsonian有効ポテンシャル V (x; t)に対する偏微
分方程式を得る (tと xの偏微分をそれぞれOt, Oxと書くことにする。またスケールパラ
メータ tを時刻と呼ぶ)。
Vt(x; t) + f(M; t) = 0　 (M := Vx) (1)
この偏微分方程式はHamilton-Jacobi方程式と呼ばれる。またこの方程式の全体をさらに
x偏微分したものが、質量関数M(x; t)が満たす保存則と呼ばれる偏微分方程式である。




















dx [M't + f(M; t)'x] +
Z 1
 1


















































もし S(x; t)  '(x; t)が (x; t)で極大となるとき
't(x; t) +H(x; 'x(x; t); t)  0




もし S(x; t)  '(x; t)が (x; t)で極小となるとき
t(x;t) +H(x; x(x; t); t)  0








ds L(x(s); _x(s); s) + S0(x)

(6)































































































































































図 3: NJL模型の物理量の tによる発展 (m0 = 0:01, g = 1:7gc,  = 0:7, t = 0:6, 0:717,
1). (a) 質量関数. (b) Wilsonian有効ポテンシャル. (c) Legendre有効ポテンシャル.

